This manuscript reports results obtained during a field campaign performed at Beijing in Winter 2013/14. The authors deployed an Aerodyne high-resolution time-of-flight aerosol mass spectrometer (HR-ToF-AMS) to measure the particle concentration, chemical composition and size distribution, sampled particles on filters for subsequent extraction and analysis by gas chromatography/mass spectrometry (GC/MS), and measured gaseous species and meteorological data. A source apportionment of organics was performed by positive matrix factorization. The effect of the relative humidity on the particle concentration and chemical composition was studied through several case studies.
This manuscript is very descriptive, but well written and interesting. Moreover, with the severe pollution events occurring regularly at Beijing, it is very important to perform this kind of study in order to better understand sources and processes of particles impacting this megacity. Thus, I recommend its publication after the authors address the following comments.
Specific comments
Page 4, line 9: I think that the reference Canagaratna et al. (2007) is much more appropriate here than Canagaratna et al. (2015) . Section 2 "Experimental methods": the authors give later in the manuscript some results from back trajectory analysis with the HYSPLIT model. They should describe this analysis in the "Experimental methods" section rather than in the caption of Figure 14 . By the way, the back trajectory analysis reported here concerns only a short period (Jan 15 th -17 th ). The absence of a complete analysis for the entire study is maybe the main weakness of this manuscript. Section 2 "Experimental methods": it seems that all the dates and time are given in local time. The authors should mention that somewhere in this section.
Page 6, lines 26-27: a constant collection efficiency of 0.5 was used for this dataset. The authors need to justify this choice in the manuscript, in particular by giving some information on the particle acidity and on the presence or absence of a dryer in front of the AMS. Concerning the chemical composition, Figure 1f suggests that particles were never dominated by ammonium nitrate, so this point should be mentioned as well. Section 3.1 "Mass concentrations and compositions": there is a long discussion on the SO 4 /NO 3 ratio, without any information under which form these two species are present. So here also, a few words on the particle acidity would be helpful to clarify this point.
